Harmonic Domain Modeling of a Distribution System Using the DIgSILENT PowerFactory Software by Wasilewski, J. et al.
   
 
Aalborg Universitet
Harmonic Domain Modeling of a Distribution System Using the DIgSILENT
PowerFactory Software




Publisher's PDF, also known as Version of record
Link to publication from Aalborg University
Citation for published version (APA):
Wasilewski, J., Wiechowski, W. T., & Bak, C. L. (2005). Harmonic Domain Modeling of a Distribution System
Using the DIgSILENT PowerFactory Software. Paper presented at International Conference on Future Power
Systems, Amsterdam, Netherlands.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.



































	  % 	 














































   	     
       !! "#
$"%&
% %   '
%   %   %    








 % +  &  &  %
)%$(&% !!"#1!
"#    (*   
%      $ 
*  2! "#  ($    %
3 4$"  $   %  -$ *
4$ 
& % &* !!22 4$* - /)5
67890
4 4$"   , :"  $   % &
&* ;( 
&* <99! ;(* 	" /)5
$$8"*(8"0







%  ( &  %    
%'&%(%"





 & ( & (   &
>%&/>.0%1!"#



























;&( &  %$2!C9!
"# (5 ; /;AA0* .D /.E0* ,DD
/,A0(/:02!C9!"#(
 $ ( % /!* 2* 9!  91 ?#;0*























 %  2!C9! "# (  $ ( 
;%!* "#!*B"#
$" =  % ( $ 
($/>-0(
F!G %   $   >. (
&  9! "# $"   (
(9!C!* "#6&
%   &    %  !* 





















=-. %   &  &
%J%$(&.*
&      $  !! "#  1! "#











































   %   >- 
'     $
(&$ (    !*B"#((
2!"#(( ' %
  %  $ ( 
  $" ;    
        
&2!"#((
'      (*
   -.  % $
   & % 2! "# $"  






   %& %  = ? ; %%&
%(
$"  %   *  &  
 %  ( &  (  J
?:
#& (( % >.
*(
&      




     (  









$ OO  OCO!  








F%'&  -. $    %'&
.'&-&M1N
/F0
$   P   P !*1  %'&
=
/ 0
    % )* )  )





 %   (&   ' 
%  '    %
  * %    '
 % )  ) 
	   %     %' %
%&(1">M N $
  &    
*  $     

.) )'*  '
%%$. 
A :
C9 LC9 C9 LC9
.    '  % % % )  )
'
 ' %  % )' 
   $  
( &  % = % $ H&!
  $ %$H&!  .
 /0*  %  %
 $ 2! "#    
-  /-0 =  %  
-*  )'  %   %




: %   ( %   >- * 




9! "# ((  9!C! "# %  
'    $  
 % &  " %?
; %   $  * 
      &  ? :* 
&%))




%'&%   
/F0
 & (" )' 




   $"*   $ (  
%=     $ -.
(" MFN ?:* &  (  '
!*B"#((9!C!*B
"# %  9! "# ((   (
(%%$
%' $'
  $  (&   
(&-.("*$
 !*B "# ((      *
&      " %
&' ?;  
 (' &
 ? :*  &    %
   ' (&    *
     *  



































 ! OO0/ 













 *(  "$ 
"
        % )




    %   ' %
 &   = M2N   %
    %   ( 
)$%$$%
%  -$(
   % (  % 
&    &     % & 
    &    % 
*(&%%  
%'
 ? :*       
$  /*  *0 
  / +   +0 M2N 









-. $     (&   






,   % /*90* -    %  
"   =     /!*90
,.%%'&%%/70
?  $      %%
(*(((*
     , %   )
   % $   




%?;?:  $ . B
























































  %   %   %'&
      (  
&($%%?;:









 79*9 97* 
F <2*B 92* 
9F B!*!  9*F
91 7 *B F<B*B
% %?;
      <!   *
 %%  * (   
 &  ;  &  





  ( (   ( %   
      ($ 
&    % -. 
?=    %  
    %   % 


















99 *!  
1%  %'& *    % 
&     . 7 $ 
% %  -.  ("  
%'&%
  % %  -.    
&   %  % -.  %$
(((%9!"#((*(( 


























$ % -.     9! "# (( 
$ % $*  
% $      %'& 
&  '  $  %
  /  $  % 



























. <  % % -.   ;AA (  

 %  %'& *  9">*
     %%  ( ; 














































;& )'   % ?
;*     ' * (
  % %    )'
   ( $ % %  $&
$&%*
$&%)'%$%
. ? :* $   (  




 ( $"    
 %    %
-  $   %    %
(
1! > %'&   %  
 %&* (   % -  
? : '      77!*F >
%'&  (    (&  '
/0%2!"#
#?	.;.?	,;
  % )  )' 
 % ? ;  ? :    
? ;      %%* ( 
&%
%?;?:%
















'     
?:*%%?
; %  '(;%   
   * ? ;  (  % 
&*%&
  ( % '  (
 %(& (& 2!"#
      2! "# (( 
)  &
    %   
  (       
 & % )* )  % )
'   (     * (
  $ ( &  %   ' /%
=*   (    
$&%%0.*%
$  $ (  .* % ) 
)'  * % )' 










%%   %   %   %%






















,". *   %% /(9">0
% %? ;  (    (& 
   %    ? ;
?%  %?;  
   % ? : &  
%' /9 ">0 . $  % %'&* 
% % ? ;  $   
% ? ;  & ($ 






























. 9   % & ($ )  )
'%
;& % %?; %)
)'*  (* ?; 
($&%
&  % %'&  % 
& /  91 0     %
%?;
%%%?;%)'*
&   -      %
$& $   % %   % -
   * "  ? :  
%'&&%'&%?:/B9*!1
>0=    -*   % &
     %$ %  '
%*      2! "#  % 
%  (  $&   
%%?























. F I)'   % ? ;  %
?:
































.    & % )'   ($
%?;?:
. %  /F* <* 1* 90 &
($   % ? :  
?;&%




  $%  %- 




    & (  
-.%$% *
%$($5




 &      
$& ? : $   %  %
%%?
;   "   :*  
&   /? :0   
=?;
 
 %! /0 %  -.*  
/0$%?
;  :   .  '* 
%?;?:
/&%0&




' . %  %'& * 
%%%)
)'   ( %  
 ($   %?;  
& %%     $&  %%
 (&    
2!C9!"#(($%*
   % % ? ; % )
'&
#;@4,	A?
  $  %& "$ 








MFN  3"*  ;* - &* 	 @* A (* &
:*,5%*9!!!*FB








?*S  $&&&   (/ #!* # 7*  9*
;9!!F*291)2F!
MBN ;45S%%%&>?*S







    %4$ 





















<<<  $ $"  6&U" $  $ *




 ( <<<   &      ;
-%?  5>  $ % 
*&$%
$&%&
